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INTRODUCTION

This contract is for the development of test configurations and supporting

software to facilitate the col.lection and analysis of specific ELINT signal

parameters. The fixed price research and development contract is being performed

by Electonic Systems undcr JPL Contract No. 957176, Modification No.l.

Mr. James Gillis and Dr. Lonnie Wilson met on 8 August 1985 to initiate

and coordinate the details of contract No. 957176, Modification No. 1. This

early meeting satisfies the preliminary oral briefing requirement by Electronic

Systems. rhe interim report was submitted and reviewed on September 20, 1985.

This final report is submitted on September 27, 1985. The Statement of Work

section of this report is a direct reproduction of Article 1, revised Statement

of Work of the modified contract. In addition to the collection and analysis

included in the SOW, Electronic Systems agreed to perform third and fourth
*-.. .'.-

central moment calculations and 25 through 75 interprecentile range calculations. 4

The following tasks have been completed and analysis results are being

reported in the report:

1. The single pul.se ELINT Parameter Measurement Processor has

been assembled.

2. Data collection software has been written and debugged.

3. Frequency. pulsewidth and PRI sampled data have been collected

on two radars.

4. Data Drocessing and analysis software has been updated for all

statistical and histogram analysis.

5. Statistical and histogram analysis have been performed on

frequency, pulsewidth, and PRI sampled data.
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-W Pvopmutmiotmoory SUPPLEMENTAL AGREEMENT
Ca Inswat of Terdoy STATEMENT OF WORK
A800 Oak Gto-s DOnve
!naK,A tnforua 91109
CONTRACT NO. IMODIFICATION NO. TASK ORDER NO. 1PAGE NO. NO.COPPAGES

957176 1 RE182/A187 1 3
TO: (CONTRACTOR'S NAME AND ADDRESS) ISSUED BY

JET PROPULSION LABORATORY

22560 SYTEMS Road CALIFC&'NIA INSTITUTE OF TECHNOLOGY

22560 Muatetta Road 4800OAK GROVE DRIVE 1
Salinas, CA 93908 PASADENA. CALIFORNIA 91109

THE ABOVE NUMBERED CONTRACT IS MODIFIED AS FOLLOWS.

1. ARTICLE 1, STATEMENT OF WORK, is revised as follows:

(a) Add paragraph (a)(3) as follows: .

(3) Perform the following additional tasks on two (2) radar
systems:

(A) Develop and test data collection software for ELINT data
(frequency and pulsewidth parameters) with the
Instantaneous Frequency Measurement (IFM) sensor.

(B) Perform data collection and signal processing analysis
using the IFM sensor for frequency and pulsewidth
parameters7

(C) Perform statistical analysis of the sampled data collected
with the IFM sensor. Sampled data plots, histograms, and
statistiol analysis will be performed for eacb of the two
(2) radar systems.

(D) Upon completion of the tasks described in paragraph-s
(a)(3)(A) through (a)(3)(C) on one radar system, the
decision to perform the tasks on the second system will be
based on the interim test results from the first system.

(b) Add paragraphs (b)(4) and (b)(5) as follows:

(4) Provide oral and written preliminary and interim reports
describing the proposed method of analysis and the analysis
used on each radar system.

(5) Provide an overall-final oral and written report analyzing the
overall resultA fron ths &A,,4t4r^,.I w,.-I- I

EXCEPT AS HEREBY MODIFIED, ALL TERMS AND CONDITIONS OF SAID CON7 RACT AS HERETOFORE MODIFIk L'
REMAIN UNCHANGED 41iD IN PULL FORCE AND EFFECT

NAME OF CONTRACTOR -

CALIFORNIA INSTITUTE OF TECHNUWC.=-
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TY PEGNAME TYPED NA E

Lonnif- A. W.ion ___- _ _-_ __"
TITLE TITLE V.-
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JPL RC
Jet P. WB Lamomy CCNTRACT MODIFICATION

C~$orua n~Ep Of ~gY Continued)
4= Oak GrM Onve
Pasaerta. CAn r1a I ..
CONTR^CT NO. MODIFICATION NO. TASK ORDER NO. PAGE NO. N. OF PAGES

957176 1 RE182/A187 2 3

(o) Delete paragraph (o)(1) an'd substitute: .

XA- -
(1) Three (3) oopies of an interim written report describing the N

results of the work performed under paragraphs (a)(2) and

(d) Add paragraph (d)(6) as follows:

(6) Decide whether or not to proceed with performing the tasks on ""P
the second radar system within fire (5) working days after
receip of the interim results from the first radar system.

2. ARTICLE 2, DELIVERY OR PERFORMANCE SCHEDULE, is revised as follows:

(a) Delete paragraphs (c)(1) and (c)(6) and substitute:

(1) Collect and analyze ELINT signal Date of Contract through
parametrics as specified in September 30, 1985.
paragraph (a)(2) and perform the
additional tasks described in
paragraph (a)(3)

(6) Final written report su-arizig Delivered.
all work as specified in paragraph
(c)(2) N

(b) Add paragraphs (c)(7) and (c)(8) as follows:

(7) Interim writte report describing August 30, 1985
the results of the additional tasks
as specified in paragraph (b)(4)

(8) Final written report describing September 30. 1985
the results of the additional tasks
as specified in paragraph (b)(5)

Z.
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ELINT PARAMETER MEASUREMENT PROCESSOR

IFM (Instantaneous Frequency Measurement) and RF Electronic Counter "

sensors were employed to measure, collect, and analyze ELINT signal parameters

associated with an AN/PPS-6 radar and the Hood radar. These actual ELINT

or Electronic Support Measures (ESM) sensors with an accompanying RF to IF

downconverter have been employed by several platforms to measure precision

frequency and precision PRI parameters. ,

The complete ELINT sensor system employed for data collection and analysis

under this modified contract is shown in figure 1. The RF/IF downconverter

converts the RF input signal to an IF signal at approximately 410 MHz. The

wideband downconverter was specifically designed not to color the signal

waveform.

The IFM and HP 5345A Electronic Counter sensors were used to collect

and measure the ELINT parameters. The data collection, statistical data

processing, and histogram software programs were written on the HP-85

microcomputer. Floppy discs are used to store data sets and results are plotted

using the HP-7470A plotter. .

The software programs developed for this analysis are:

1. GETVAL Program - This program is used to collect data with

the RF Electronic Counter sensor.
'I

2. TPLOT Program - The data samples are plotted as a function

of time. -.

3. HPLOT Program - The data collected using GETVAL program

can be analyzed in histogram form with this program.
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4. DATAS Program - This program is used to compute the statistical

parameters associated with the data.

5. PRINTP Program - This program prints the statistical parameters

derived from the DATAS Program.

6. HISTP Program - This program plots the theoretically expected

histogram and the measured data histogram on one plot.

7. HCROY and other Programs - These programs aUow data collection

with the IFM sensor and leCroy Digitizing System and data transfer

to the HP-87 computer system for analysis.

Computer programs 1 through 6 were developed under the original contract,

while program 7 was developed under the modified contract. The HCROY program

is listed in Appendix A of this repor6.

A
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ANALYSIS ALGORITHMS

The analysis algorithms used in this modified contract are identical tc

the algorithms used in the original contract. These algorithms will not be repeated

again.
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TEST RESULTS

1. HOOD Radar

a. Single Pulse Frequency

Two sets of single pulse frequency sampled data were collected and

analyzed for the HOOD radar. The IFM sensor was employed to make these

measurements.

Table I contains the summary statistical results for this analysis

and Appendix B contains a more detailed analysis of the single pulse

frequency sampled data.

b. Single Pulse Pulsewidth

Four sets of single pulse pulsewidth sampled data were collected

and analyzed for the HOOD radar. The Microwave Counter sensor was

employed to make these measurements.

Table 2 contains the summary statistical results for this analysis

and Appendix C contains a more detailed analysis of the single pulse

pulsewidth sampled data.

c. Single Pulse PRI

Four sets of single pulse (more accurately defined as one pulse to
.o

the next pulse) PRI sampled data were collected and analyzed for the HOOD

radar. The Microwave Counter sensor was employed to make these

measurements.

Table 3 contains the summary statistical results for this analysis '

and Appendix D contains a more detailed analysis of the single pulse PRI

sampled data.

-X 6: &A ..f A ft AA



d. Average Frequency

Four sets of average frequency sampled data were collected and

analyzed for the HOOD radar. The Microwave Counter sensor was employed

to make these measurements. Approximately 300 pulses were averaged

into one sampled data point.

Table 4 contains the summary statistical results for this analysis

and Appendix E contains a more detailed analysis of the average frequency

sampled data.

e. Average Pulsewidth

Four sets of average pulsewidth sampled data were collected and-

analyzed for the HOOD radar. The Microwave Counter sensor was employed

to make these measurements. Approximately 300 pulses were averaged

into one sampled data point.

Table 5 contains the summary statistical results for this analysis

and Appendix F contains a more detailed analysis of the average pulsewidth

sampled data.

2. PPS-6 RADAR .*, WI

a. Single Pulse Frequency

Two sets of single pulse frequency sampled data were collected and

analyzed for the PPS-6 Radar. The IFM sensor was employed to make . ,.

these measurements. "1-'

Table 6 contains the summary statistical results for this analysis

and Appendix G contains a more detailed analysis of the single pulse

frequency sampled data. -

9" ' E
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b. Single Pulse Pulsewidth

Four sets of single pulse pusewidth sampled data were collected and

analyzed for the PPS-6 radar. The Microwave Counter sensor was employed

to make these measurements.

Table 7 contains the summary statistical results for this analysis

and Appendix H contains a more detailed analysis of the single pulse

pul:ewidth sampled data.

.
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TABLE ONE

HOOD RADAR

ELINT PARAMETER ANALYSIS - SINGLE PULSE -FREQUENCY-

DATA

STATISTICAL SET P4SNABCD P4SNEFGH

PARAMETER e_

MEAN VALUE (MHz) 418.49 419.29

MEDIUM VALUE (MHz) 418.49 419.29

DATA RANGE (MHz) 2.57 2.12

STANDARD DEVIATION 0.278 0.38
(MHz)

COEFFICIENT OF 0.32 0.066
SKEWNESS

COEFFICIENT OF 3.35 2.69
KURTOSIS

Cm-SQUARED 95. (9c) 34. (11c)

25 - 75 INTER-
PERCENTULE RANGE 0.467 (87%) 0.41 (55%)
MHz (approximate)

-)4
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TABLE TWO

HOOD RADAR

ELINT PARAMETER ANALYSIS - SINGLE PULSE PULSEWIDTH

STATISTIC\A SET P4SPWA P4SPWB P4SPWC P4SP WI

PARAMETER "-

MEAN VALUE (nsec.) 263.7 263.13 262.79 262.33 -

MEDIUM VALUE 263.7 263.13 264.79 262.33

(sec.)

DATA RANGE (nrsec.) 22. 22. 22. 22.

STANDARD DEVIATION 4.1 4.18 4.02 4.31
(moc.) N

COEFFICIENT OF -0.69 -0.63 -0.71 -0.55 14
SKEWNESS

COEFFICIENT OF 3.2 3.05 3.14 2.79
KURTOSIS .

CHI-SQUARED 170. (l1c) 222. (lc) 203. (llc) 119. (lc)

25 - 75 INTER-
PERCENTILE RANGE 4.0 (59%) 6.0 (68%) 6.0 (72%) 6.0 (6,'%)
nsec. (approximate)

1-

12



TABLE THREE

HOOD RADAR ,

ELINT PARAMETER ANALYSIS - SINGLE PULSE PR-

ATA

STATISTICAL SET P4SRRA P4SRRB P4SRRC P4SRRD

PARAMETER j P4SR"D

MEAN VALUE (usec.) 222.18 222.18 222.19 222. 19

MEDIUM VALUE 222.18 222.18 222.19 222.19

(psec.),

DATA RANGE (Pisec.) 0.238 0.244 0.248 0.248

STANDARD DEVIATION 0.037 0.035 0.038 0.039
(Wsec.)

COEFFICIENT OF -0.027 0.21 -0.02 0.20
SKEWNESS

COEFFICIENT OF 2.25 2.99 2.66 2.48
KURTOSIS

CHI-SQUARED 94. (17c) 42. (9c) 53. (19c) 92. (19c)

25 - 75 INTER- .
PERCENTILE RANGE 0.05(58%) 0.05(75%) 0.05(57%) 0.05(52%)
pec. (approximate)

1-.. .-
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TABLE FOUR

HOOD RADAR

ELINT PARAMETER ANALYSIS - AVERAGE FREQUENCY

DATA

STATISTI\CAL SET IP4RFA P4RFIJ P4RFC P4RFD

PARAMETER

MEAN VALUE 14,906.43 15,011.66 15,011.77 15,011.71
(MHz)

MEDIUM VALUE 14,906.43 15,011.66 15,011.77 15,011.71
(MHz)

DATA RANGE 1.11 0.69 0.41 0.7-6
(MHz)

STANDARD
DEVIATION 0.272 0.115 0.08 0 Ij4
(MHz)

COEFFICIENT OF -0.12 -0.019 0.213 -0.27
SKEWNESS

COEFFICIENT OF 2.19 2.69 2.35 2.17
KURTOSIS

CHI-SQUARED 362.(9) 22.4(23c) 50. (13c) 99.(9c)

25 - 75 INTER-
PERCENTILE RANGE 0.32 0.18 0.13 0.26
MHz (approximate) (56%) (62%) (65%) (71%)

'.

,'V..
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TABLE FIVE

HOOD RADAR

ELINT PARAMETER ANALYSIS -AVERAGE PULSE WIDTH

DATA

STATISTICAL SET P3PWA P3PWB

PARAMETERI

MEANVALU (riec. 22407 23.4

MEANU VLUE (isec.) 224.07 223.48

DATA RANGE (nisec.) 0.8 0.76

STANDARD DEVIATION 0.138 0.135
(nsec.)

COEFFICIENT OF 0.283 0.34
SKEWNESS

COEFIEICNT OF 2.68 2.67
K URTOSIS

CR1-SQUARED 36. (9c) 40. (90)

25 -75 INTER-
PERCENTILE RANGE 0.18(65%) 0.17(65%)
nsec. (approzimate)___________ ________ j

.- .



TABLE SIX

PPS-6 RADAR

ELINT PARAMETER ANALYSIS -SINGLE PULSE FREQUENCY

1DATA

SAITCL STPISNABCD P1SNCDEF
-ICA-PRMETER

MEAN VALUE (MHz) 407.40 407.12

MEDIUM VALUE (MHz) 407.40 407.12

DATA RANGE (MHz) 2.0 1.19

STANDARD DEVIATION 0.225 0.172
(MHz)

COEFFICIENT OF 0.400 0.752
SKEWNESS

COEFFICIENT OF 4.43 5.15
KURTOSIS

CHI-SQUARED 177. (7c) 160. (lc)

25 - 75 INTER-
PERCENTILE RANGE 0.23(76%) 0.11(58%)
MHz (approximate)

,p.

p..
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TABLE SEVEN

PPS, - 6 RADAR _

BLENT PARAMETER ANALYSIS - SINGLE PULSE PULSE WIDTH

DATA

STATISTICAL SET PISPWA P1SPWBJ PISPWC PISPWD

PARAMETER

MEAN VALUE 309.4 309.4 309.57 319.04 *-.

(nsec.)

MEDIAN VALUE 309.4 309.4 309.57 319.04
(nsec.)

DATA RANGE 10 10 10 14
(nsec.)

STANDARD 1.45 1.39 1.52 2.08
DEVIATION (nsec.)

COEFFICIENT Of -0.18 -0.24 -0.13 -0.21
SKEWNESS

COEFFICIENT 0OF 3.08 3.16 3.16 3.0
KURTOSIS

Clil-SQUAREvb 231. (5c) 263.(5c) 95.(5c) 258.(7c)

25 - 75 INTILt
PERCENTlE PAT"GE 2 2 2 2
nsec. (approxima~rte) (85%) (87%) (82%) (68%)



CONCLUSIONS -U

The following tasks have been completed during this development effort:

1. Data collection software for the IFM ELINT sensor has been

completed. Part of the data collection software program is included q

in Appendix A.

2. Statistical analysis software has been revised and updated.
a

3. Single pulse frequency, single pulse pulsewidth, single pulse

PRI, average frequency and average pulsewidth sampled data have

been collected for the HOOD radar using the IFM sensor and the

Microwave Counter sensor.

4. Frequency and pulsewidth sampled data have been collected

for the AN/PPS-6 radar using the IFM sensor and the Microwave

Counter sensor.

5. Statistical analysis of all sampled data have been completed.

Summary statistical results are presented in the test results section

of this report. Detailed statistical analysis results are presented ft3

in Appendix B, C, D, E, F, G, and H of this report.

1A L-



APPENDIX A

10 1 '11CROY'
20 1 THIS FACGPAM G;', SHORT MESSAGE CONSISTING OF 1 DATA POINT PORTO

30 1 TlE HEADER IS DISCARDED, ThEN THE DATA POINT IS CONVERTED TO

40 1 FREQUENCY. THIS IS THEN LOOPED FOR N DATA POINTS--LECROY
50 1 SELF-ANALLYSIS LOOP MUST MATCH THIS LCOP
60 1 6/4/85 RAG
70 DIM N$[24],B$[78],Y(1001) I LENGTH OF N$ MUST MATCH # READ CHARACTERS
80 1 TRY TO GET THE FASTEST POSSIBLE BAUD RATE

90 CONTROL 10,3 ; 8 1 BAUD 8=1200 11=2400 13=48n0 15=9600
100 CONTROL 10,4 3
110 CONTROL 10,9 5 1 RESET RX QUEUE
120 CONTROL 10,2 ; 0 1 DTR LOW
130 DISP "ENTER NUMBER OF DATA POINTS DESIRED"
140 INPUT N
150 DISP "START DATA"
160 CONTROL 10,9 ; 5

170 1PO Ja- N
180 FOR K=1 TO 17 1 GET HEADER AND ICNORE
190 CONTROL 10,2 ; 1 DTR FNABLE
200 ENTER 30 ; B$
210 NEXT K
220 CONTROL 10,2 ; 1 I DTR ENA ..

230 ENTER 10 ; N$ ! GET STRING FROM LECROY
240 Y(J)=VAL (N$[I0,151) I FIND STRING VALUE-VALUES MAY NEWV ADJUSTMENT
250 DISP Y(J)
260 NEXT J
270 SHRT D(1001)
280 D(0)=N
29U DISk "SORTING_"
300 FOR K=1 To N CONVERT CELL ARRAY TO FREQUENCY
310 V=Y(K)*2-256 I OFFSET TO =-256 MV
320 D(K)=V/1000*92.38+401.2 I INTERCEPT AND SLOPE TO FREQ ARRAY
330 DISP K,D(K)
340 NEXT K
350 BEEP 200,500 @ DISP "ENTER FILENAME FILE.VOLUME"
360 INPUT F$ .,
370 CREATE E$,1,N*6+8
380 ASS3GNI 1 TO F$
390 FOR K=0 TO N
400 PRINT# 1 ; D(K)
410 NEXT K
420 ASSIGN# 1 TO *
430 BEEP 250,500 @ DISP 'DONE"
440 END %

A-i 1
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APPENDIX B

INTRODUCTION ~

ELINT parameter test results are contained in this appendix for the

iingle pulse frequency parameter associated with the HOOT) radar. These

measurements were performed with the IFM sensor. The single pulse

friouenc\ cti1 i ,:-Is ae labelled P4SNAI3CL and P4SNEFGH.

%. .'



Single Pulse Frequency Sampled Data - P4SNABCD

The statistical results of the single pulse frequency sampled data

P4SNABCD are presented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented. I.'

The test results section of this report contains summary statistical

information associated with this frequency data set.

-I
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F ILE-7111MCI/ hU~ I C P4 SNAS/ I ie-i I C /F4 SlICU/ fiDATC/ P4SNA[CD
S IOT TI MC I~ I-,I1: 54 :5 85/(59/14
MEANm 410.4906
MA(X VALUE- 419.3723 MIN VAI if[= 4 17. 7700 RANGE- Z.10
SIGMA- .2780
COEFFICENT OF eiKEWNESS- 4.3184
COEFf I C IENT OF KUR fOc.ISw 3.34186
OtJT-OF-RnUGE DATA POINTS- 0 POINTS
EXLCU1ION TImL- 7Z SECONDS..
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FILE /HDATC/P4SNABCD

PLOT MIN- 417.Z058 PLOT MAX- 419.77S3
DATA MIN- 417.2700 UATA MriX- 41S.3723

CELL # CENTER 4 SAMPLES EXPECTED

I 417.3276 1 .049 
I- AM

2 417.556? I 1. 180',

417.709B 13.72
4 418.0234 5z 81. 65G 

.
4 .

5 418.2570 26Z 735.517

6 418.49O6 310 33S.749

7 418.7742 793 23b.517 ,.

0 410. 9 c77 46 9.5

9 4 19.13 19 13.972 -

10 419.4749 7 1.180

II 410.b505 0 .049

MEflN VALUE- 418.4906
U In~j fT DEVIAl ION- .2780 :'

I °C~~t'I F j1 5 . t,' J S 45 .3 184 
,[ ,

CO[,F Of EIURI{'J;IS 3.3486

Clil - SQUAfU{ '  9U. 9981
MLJ1fIN X VfALUE = 418.4906 906

CELL wirtiw .23 3 5.-F'L01 6A~E- ,2-

P O T R A N E =  . 5 5,

S M AC I li - 10 01 6-

SUM E I[(iECt0- 99,J .9980 1-,.

8,7.IPEF(,ENI OF Utltli LILS JLTLJLLN 41B.2570 AND 410.7247
B.-5 -€E

I..

B -I 
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Single Pulse Frequ *icy Sampled Data - P4SNEFGH

rhe statistical results of the single pulse frequency sampled data

P4SNEFGH are prezented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contains summary statistical

info .. ation associated with this frequency data set.
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F ILENAME/HDAIC/P45NEFUH START TIME iSl4:19:4385/O9/l4
MEAN" 419.Z898
MAX VALUE- 420.3706 MIN VALUE- 418.2485 RANGE- 2.1Z
SIGMA- .3779
COEFFICENT OF SKEUNESS- +.0662

COEFFICIENT OF KURTOSIS- 2,6887
OUT-OF-RANGE mITA POINTS- 0 PO!N[S

Il. , H IE1l l } P L O T
. HD IC F 4 :.iEFG'1

4".).(',"

"i 0 • ,=. = -

FF~ V- C {. -,T !' Til1E ..

IF N1* S CW= .4244680000G2

IF Nl= 7 Cu .3031185714Z616
IF rJI 9 CU .Z3t7dL 2?7 2S7
IF NI- 11 CU- . 192917727277756

IF NI- 13 CW= .IG3Z3384615387
IF 01- 15 C - .141469333333354
IF NI = 17 CU= .12482588Z359S59
IF NI1 19 CU .11168631578949
IF NI1= 21 CW- .1I0493(6939 380C53
IF Nl- 23 CU- .O9?76ZGOB69566-.
IF NJI 5 C- .G8488160000O174
IF N l' ?7 CU -- . 70 S94 074074 ... ...
HPLO 1 EXCCUTION TIME- 5.SZMINUT[S.

'H L0,71C "F4 VN EF GH 
N A

F. - . 1 5.".'#

1-A

NJ- 444
, %;

i u I ' " ] U "" n ... I I . ..F..... .U...i. . ... . - 1n __ u...i..... ..
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FILE /HDATC/P4SNEFGH

PLOT MIN- 418.0359 PLOT MAX= 420.S437
DAiA HIN- 418.2485 DAJA MtAX- 420.3'736

CELL t CLNTER U SAMPLES EXPECTED
I 410.1323 0 1.870

2 418.3252 1 7.838

3 418.5181 15 25.3Z2
4 418.7111 94 63.039 ," ,
s 418.040 137 IZQO.933

6 49.0.8G9 19 178.774
7 4 19.2198 193 203.654
8 419.4027 IFI 178.774
9 419.6751 114 120.933
10 41'J.8LS E7 63.039

11 420.0I1S 2s 75.322 , *.,

;? 470.2544 10 7.838

13 4 Z4473 1 .1.870 ', 7 3

ULIN VAt UJL- 419.2098

£1RltitRlkiF) DEVIAI 1ON -  .3779 '
COLFF Or 5K4ENL[55= 4. 0G2?
C-EVF OF Kk1OT(-.IS 2.6087
CHII - SU!IILi- P 34 . G 6,09
MLDI iN X Vil (l- 419.288 
CC I I Wl[lf1- .19 913
ri 01[ kt'GL - 2 . 73,  .;- pg.,

SUM (iC rUHL - (&,0
SUM EXPECT[D- 9b9.2038

5 ..[PLRCENT Of DAlr S 5 t.lULLN 419.0969 AND 419.48?7

B.
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APPENDIX C

INTRODUCTION

ELINT parameter test results are contained in this appendix for the

single pulse pulsewidth parameter associated with the HOOD radar. These

measurements were performed with the Microwave Counter sensor in the

single pulse measurement mode of operation. The single pulse pulsewidth

data sets are labelled:

P4 SP WA

P4SPWAB"

P4SPVC

P4SPVD

JA

sed.

Wul WUW,-

C- 1



Single Pulse Pulsewidtli Sampled Data - P4SPWA

The statistical results of the single pulse pulsewidth sampled data

P4SPWA are presented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.
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I*It I N JE/ I iI bP'4bl'i) wi ~;nki 1 ME 1 1;33-- 3(b/5/,07

MAX Vh-LUE= ? 741. Q10 ru N v(11 [i - Ax1 AG0 /~
S16MA-~ 4.0770
CO0FFILENT OF SKCUNESS- - J 3333
COMA~CIENi OF IKUR#OSIS= 3.2e34 Pd
OUT-OF-RANGE 0818A POINTS- 0 POINTS

fT LiT:I:E FLt)TI

IF___ Nl S- CW= 4.

I Ni 11 CJ

I ~ ~ ~ -F N____ 13 CU=-~ I-.97-07g'0t

IF NI* IS -U- 4. 4
IF NI = 17 CU- 1.2415,'47UL)964
I F N I 9 CU-~ I.4 7444444444441
IF NI 1 21 CW" 2,47104 610

IF 141 7) CW .9G IE.89 304 35

IF Nl 25 CU= .08
I F NI 27 CU= .8148148148i481S

C-N
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I ILL /1i HI ,U,P4SPWA :I-

PLOT MINW 250.7000 PLOT MAX- Z'16. 70

Lj(IA IIAN Z L) 2 . 6 D(r MiXz .74.Z Z,

CELL C CENTER U SAMPLES EXPECTED

1 ZEI.7000 11 2.S73
2 253.7 ,00 33 9 665 ' - ,
3 255.70o0 33 Z8.544

4 267.70 0 63 66.267
S 2s9.70o 83 120.94Z
G 25I.7000 136 173.517

7 263.7000 198 195.703
8 2Cs70 0 253 173.517

9 267.7000 130 120.94? ".,
10 268. 7000 S 66.267 -
11 271.7003 7 28.S44
I2 Z73. z0505 2
13 215.700 0 Z. S73

MEAN VALUE- 263.7000
ST(INDARLO DEVIATIO(N= 4.0770

C.OLi " 01 SKEU4N'SS -. 6933
LuLl F Of H FT, '5- 3. 2Z34
[III- S jJf,!HLU- 170'..355S '"-'.'-

MLGIAN X Vit = 2G3.7000
CELL UI[DIH- 2 0 0.'-00 3
PI Q.T RiNir Z.6. .

SlIM fiC I )iiL 1 ('.
SUM EXtiLCIE{) 958.7207

B.BPERC[Nr OF UOTA LlE5 LLIULEN iLl .7000 AND 765.7003

- • "." .".- _

-A
-. .=,.

C-)
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Single Pulse Puisewidth Sanpled D~ata - P4SPWB

The sijtistical results of the single pulse pulsewidth sampled data

P4SPWB are presented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.
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FIILNtitlE/I jilIIj,'I 4St'WL3 b I1 hkI IrL I IU.ZG: I O3/cj/e'7
MIL N,, 263 . I 3.10

Ili iX VnLUL - I.14 . ,, MiN VriLUL- .40 RANGE =  z A*
SiMAH= 4. 1778
CrII[CENr OF SKEUNLSS= -.631Z

COEH P I'.jN OF KURTOSIS- 3.0452

OUT-(7 "A?'E DATA POINTS= 0 POINrS

HbAi F4P ]E

.4 ,I" %

-IK .~,i1i"ri=i

IF Nl 5 CU= 4.4
IF Ni :- 71 ,CW-3 .14Z U/142B S714

IF Nl= P -..'- 1 .44444444444444

24
iF N1- ,3 C W 1.6SZ30763 2307bg
If N = 1 .4-b 113S lCVI
IF NI- 17 CU' 1 .Z941 173470 8Z""

IF N1 - 19 .L, I. I S789473-A1421 I
IF Ni= 21 (U,- 1.047690476190S-

IF N1- 23 LW- .b 1 '3 9 13 43, S*
I F N41 2S Cu- AB 8
IF 1N;i- 27 . = .8148148I4814815
I1PL i0l L X. '; I, , -1. 6 ;'MINU; LS

. . . . . . . . .. . . . . . .. . . . . . . ._ , .. .

t ... ..... ~

L 4:

I I" I ! I~ i J , " ""

L;

I II i-
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F IL.. L fl Ii r4 SPWB

PLOI MIN- 10. 1 34 PI OT MAX= 2"76. 1340

bATh MIN- 252.0003 DATA MtiX- Z74.0O'

CELL 9 CENTER It SAMPLES EXPECTED

1 251. 1340 I1 3.007

2 253.1340 36 10.806
3 255. 13-10 54 30.533

4 257. 1340 48 68. G9'
5 253 1340 108 120.763 N-

6 261. 340 152 170.30S
7 263. 1340 211 190.98Z

8 265. 1340 210 170.305

9 267. 1340 127 120.763

10 269. 1340 27 68.095

11 271. 340 30.533

12 273. 1340 2 10.886 I* ".

13 275. 1340 0 3.067 .-,-

MEAN VALUE- 263.1340
s1ANi)if[) DEVIATION= 4.1778
COiFF OF SkIEwN ES- .6312
COEFF OF KURTOSIS- 3.0452

CHJ-SQIfhRED- 2?2.2259
rt l. ili X V!LOC= 263. 1340

CF. I Itl Z .& I'Z,
PL 0 1 RNuE-iZ6. 0 XXZj
,'JM fic I AIl -I vizO 'a ,,,

SUM EXI'[CfEl= 998.317 8

60.2PERCENT Of DAI( LIL bLIULEN 259.1340 AND 265.1340
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Single Pulse Pulsewidth Sampled Data - P4SPWC

The statistical results of the single pulse pulewidth sampled data

P4SPWC are presented on the next three pages. Histogram time plots, -

histograms, and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.
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V3IiihI I.,E ,bM/;32b b',3/O1

MEAi- 2L,.713;
tMiX ViLIJL- MI0 ruN VtLtJE- Z50.40.0 RANGE- ZZ. ,0

COEFFICENT OF SKEUNESS= -.714S

COMF ICIENT or It(i oojIJ -, :. 14 :
(Jil OF-ffiNbL iiiA POINIS- 0 iOINI."

IF NH- S CU- 4.4
IF NlH 7 CU-~ 3.142857I4?85714
IF NH- 9 CU= 2.44444444444144
I F NzI= II CW- 2
IF Ni- 13 CU- 1.69 23070 Z 30769eli
IF NI- 1$ I CUW I.4E~~CG66Fi7
J1 Nl- 17 CU- 1 4 '4 ~705'Li 1
If VUI- 19 ( W - I I 179473L, I I
IF NI- Z2I CUz I e4'1 61 4i 6Th19
IF NH= 23 C U .9 iGb2 1 '3 9I3 04 3
IF NI- 2S CU- .88
I.F N 2. . D I 14 n .4 4 BII46

HFPLU EXECUTIJON TlIM[- 5. 1 UMI NO fES 5-p

I Li1l F 4I C

= . ,-

_ I Ve

I I
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fILL /,HUt0W.'P4SPLJC

PLOT MIN- 249.7860O PLOT MAX- 27S.7860
IJATA 9tl- Ifj50. Q ZZZIDATA MOXw 272. O QO

CELL 4 CENTER USAMPLES EXPECTED

2 252.7860 22 8.975

3 2S4.78630 33 27.364

4 2S6.7860 44 65.125

5 2158.7860 70 120.983

6 760.7860 111 17S.432

7 Zb2.7060 165 198.566 -..

8 264.786(b 214 175.432

9 766.7860 229 I20.983

10 268.781:0 91 66.125

11 ?7.~ ~ is 247. 364

L' U.L1;04 8.97S 5

13 2 74.i1660 0 2.298

MEAN VALUE- 262.7260 l
5104NLY1130 LFVI(ITI()N- 4.0182
C OE IVF Jr L WE 5 -.7145

COEIF Of KUfi1OSIS= 3. 1438

CIII - SCU~iNE [- 203.S5
flMIh~ N X Vf~I UL 2 F,4.7860
CE I L LJJO!II1- z .0" '45'

SUM AC TIAL=10(0

SUIM LWtECTED= 998.9 193 tV

7Z. 311CHCEN] Of UAIM LIES DETULEN 760.7860 fhNO 766.7860

C-13
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Single Pulse Pulsewidth Sampled Data - P4SPWD

The statistical results of the single pulse pulsewidth sampled data

P4SPWD are presented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.

*.1

1..,

;L.

.99q

p

C-IV.



.f t t It. lt I III)h ItI/1-4GiL WI) i2rI l IIME I .b13: 14: ub5/09/08

IItX viil.WiH z 2.O00 MIN VHL JE-- ?SO. 00, RANGE- 22.,
51GMf-. 4.3OUb
CO[II'ILENT OF SKL urILSS- .L330-
COLFFICI-NI OF KURIOS1S- 2.78l6
O(JT-OF-HANOL DATA PGINrS- ,  POINrS

', I ]E F LOT

LLP.1 lIE I 111E

IF Ni- S .W- 4.4
IF 7 3.-1428SW428,7I4
IF Nt- 9 CLJ 2.444444444.44444
If N17 11 CLP- 2
IF N1- 13 CUj 1.69730709Z30769
IF NI- 1S CU-~ 1. 4 tGcC 1

IF NI= 17 CU=, 1.2941 171,47( MA[J2'
If NI x1 CU-- I. 1%7194V 3604' II
IF Nl' I1 C- 1 ..04.. Gl ,,,1905
IF ll 23 CW= .19S'417 3 91304 J!_1
IF NI- 7S CU .88 -^A

IF NI= 27 CW = ,6148148146;415
tIPLOI .XECUTION TIME- S,3M 1 iJ1L, -.Ile

L-4a

Hi ' I.F 4: F, ,

S. , ... -

is- -
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FILL /IIjilU, P4SPUn

PLOT MIN= 2.1J.3320 PilOT MAX= 275.3320
FritTA M!N 2O50.0 Z DATA MAX= 27Z.0000

CELL 4 CENTEH , SAMPLES EXPECrED
I 250.3320 z 3.828
2 252.33?0 28 IZ.65S
3 754.3320 47 33.031
4 2S6.3320 64 70.223 p....

258.33J0 67 120. 352

6 280.3320 117 16.278 ,"
7 262. 3320 187 185.195
8 264.3320 198 166.278
9 /LG. 3io 177 120.357
10 7it. 33?0 7 70.223
II 7-.1 33J O Z9 33.031

I z 272 .33z'o 2 17.5Z5
13 274.3320 0 3.828

ML N VHL L[C= 26Z.3320
5TANOARI) [[VI()TION- 4.3083

COEFF Gr .KLW N E 55- .3
COEIF OF Klf, I 0IOS1G= - 79G
CII - SQUr c1I)- 119.7540
MlDIAN X V;Ai L- 2G2. 3320
CEL.L Ul')Tll- 2. .000003
II OT HfN6L Z b. eO " -
cAiM ACIUA1-I0

• . .'.

SUiMl FXPCTD 907.6697 -

GB.Cr'LRC1Nf OF L)rifi I.1L3 L LfULEN ZE(.3320 AND 26G.3320
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I
APPENDIX D

INTRODUCTION

ELINT parameter test results are contained in this appendix for the

PRI parameter associated with the 1OOD radar. These measurements were

performed with the Microwave Counter. The single pulse PRI dta sets

are labelled:

P4SRRA
=.1

P4SRRB

* P4SRIC

P4SR RI1)

.'.;
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Single Pulse PRI Sampled Data - P4SRRA

The statistical results of the single pulse PRI sampled data P4SRRA

are presented on the next three pages. Histogram time plots, histograms,

and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this PRI data set. -
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FILENAME/HDATB/P4SRHA START TIME ISl6:35:4485/09/07
MEAN- 222.1802
MAX VALUE- 2ZZ.Z920 MIN VALUE- ZZZOS40 RANGE- .24

SIGMA- .0371
COEFFICENT OF SKEWNESS- -.OZ71
COEFFICIENT OF KLJRTOSIS- 2.247Z "
OUT-OF-RANGE DATA POINTS- 0 POINTS

HI;T'; ' TP't F LL:T

~%

P,,,,,- ,,, T ,..E

u:*. l~] ,"'," \

...-.9 9

I -S - "

IF Ni- 1 CU- .0475999199999999 ,.-
IF NI- 7 CU-, .0339999999999 9 .
IF NI- 9 CU- O02G4444444444444

IF Ni- I3 Cu- .(076335633S656 -

IF NI ' 19 (IU= .0125263157894737
IF Ni- 21 Cu- .0113333333333333 ,-,-IF..
IF NI- 73 CU- .0103478?600695f5 -"-

IF NI- 25 CU- .009Sl999999999998
IF NIk 27 CU- .0088140148148148
HPL(J[ EXECUTION TIMEL 7.40M,IJr'ES.
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FILE /HUiflB/P4SRRA

PLOT MIIJ= 222.047" PLOT MAX- 222.313Z
DATA MIN- ZZZ.OS40 DATA MfiX= 222.2920

CFLI CENTER f SAMPLES EXPECTED
1 227.OS4? I .475
2 727.0682 0 1.591
3 11.20827 0 4.620
4 222.0982 8 11.640

S 222.110z 20 75.441
6 22Z.124Z 72 48.237

7 22. 130A' 15 79.336

8 2 5 1522 121 113.194
9 2221.166 120 140.099
10 zziZ !80? 109 IS0.420
11 2Z.1942 102 140.099
12 zzz2zeG2 132 113.194

13 ZZ2.222Z 113 79.336

14 22Z.2362 73 48.237

is ZZZ.2SOZ 16 Z5.441
1 272.2E, 11.640
17 . "'27 4.670

18 zZZ.29? 1z 1.591

19 222. 3%'G2 0 .475

MEAN VALUE= 2Z2.1802

STANDARD DEVIATION, .0371
COFF OF SKELJNESSz -. 0271
COEFF OF KIIRTOSIS= 2.2472
C HI-SjiAiiLD= 93.8837

MEDIAN X VfAIJE= ZZZ.180Z

CEI!. UIDIlIW .014030
PL0T R'Nt,E-z .2660

SUM ACTUAL.=1000
SUM EXPECTED= 999.68S6

5B.SPERCENT OF DATtl LIES BETULEN 2ZZ.ISZ2 AND 222.2082

D-5
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Single Pulze PR! Siimpled Data - P4SRPJ3

The statistical results of the single pulse PRI sampled data P4SRRB

are presented on the next three pages. Histogram time plots, histograms,

and stati.tical analysis are presented.

The tebt reslts section of this report contains summary statistical

information absociated with this ll1 data set.
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FI L ENAME /HDAT B/P4SGRfB START TIME IS16:47:Z1SS/09/07
MiEAN- ZZ2.18
MAX VALUE- 22 .3120 MIN VALUE- 222.0680 RANGE- Z24
SIGMA= .0346
.COEFFICENT OF SKEWJNESS- i.Zl02
COEFFICIENT OF VURTOSIS- 2.9882
OUT-OF-RANGE DATA F 3TNrS- 0 POINTS

111 F4'. Oe

IF Nl 5L .48

IF -j 1- Cu---.-.1.--- _ _ _ -I'

IF NI- 15 CU- .01 &FSbGb3G6'
IF Nl- 17 (U- . 014 55794?1 j4Z6 '

IF N1A 19 CU 0WIi-l 1I I

IF N41- i CU- .0116190476190476

IF Nim 23 CU- . 0 10')03'9 b!)Z/39b
IF NI- Z5 CU- .0097 b9b9 L9ai67

IF NI- 77 CU= .00903'70370 310 37q13
fIPLOT EXECUTION TIME- S. 7 jMlNU L S.

I~ r 
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FILE /HOATB/P4SRRB

PLOT MINz 777.0377 PLOT MAX- 727.3359
DATA MIN- 222.06i80 DATA MAX- 222,3120

CELL #CENTER t SAMPLES EXPECTED
1 272.05)7 0 .14S
7 277.0783 3 2.796
3 222.14 4 19.707
4 222.13746 120 31.SZ6
G 222.1597 246 229.986
6 2i'2.1868 771 31Z.671
71 ZZ 21 3U1 230 229.986
8 i?. 74 10 104 9 1 . 76
9 22Z.t381 is 101.707 %~a

10 212?. 29E2 6 2.296
1 ZZ2.3Z.Z3 1 .145

MEAN VtiLtIL- Z22. 18GB
SfitNOANII OEVIAT1ONz .0346
COLFF OF SKEur4ESS= 4. 2102

CHI -SOUARE fD - 42. 2638
MEiJIRN X VtL(JL' M2. 1868 L

CE[LL QJ1Dlfl .017111

SUM hf I rtifi -1000
SuM EXPECIEO- 9J 19899 .a

7S.2-LkiCENr OF OA I 1TE; E6[TLEEN Z72 15 57 A ND 0 722.2139

a'%

D-9a



Single Pulse PRI Sampled Data - P4SRRC ?

The statistical results of the single pulse PRI sampled data P4SRRC

are presented on the next three pages. Histogram time plots, histograms,

and statistical analysis are presented.

The test results section of this report contains summary statistical ,-

information associated with this PRI data set. -.,
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FILENAME/HOATB/P4SRRC STAiRT TIMlE I17;05:S08S/09/07
MIEAN- 222.!B8U4 AUl

MAi:X VALUE- 227.2980 MIN VfILUE- ZZZ.0500 RA~NGE= .25 iW
COEFFICENT OF SKEUNESS- -.(o
COEFF-ICTENI OF KURTDS1S= Z.EISO .

Our-OF-RANbE 010lA PUINTS 0 POINTS

%

IF -l 7~ CW . J 4Llfl,; 7 r,4

IF Nhm 9 CL) .0 04
IF N I- 11 C) .ZZZL:4a! 74b6

IF NI- 13 CL)- .0I907692307G9Z45
IF Ntz IS Cu- .0165333333333346
IF N I- 17 CLJm .0145[182352941108
IF Ni- 19 CLJ= .0130b?6315709484 ~'
IF Nh- 21 CLJ- .01G00952380Th247
IF Nh- 23 CU- .0107U2F.8695653
IF NV= 7S CW% .099 ZO00 50~
I1- NI- ?7 CU- .00918SIC18i.I8Sn
HPLOT EXECUTION TIME. 7 4q;'MINIITEV.

I4.FiTE F 4j. C.

1]14

fll
II

p.f
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FILE /lI1PTB/P4cRRC

PLOT MIN= 222.0493 PLOT MAX= 22Z.3Z34

DATA MIN- 222.0500 DATA MAX- 222.2980

CELL 4 CENIER # SAMPLES EXPECTED

I 222.0559 1 .357

2 222.0689 1 1.107

3 ZZZ.0920 4 3.046

4 222.0950 3 7.441

5 222.1081 11 16.137

6 222.1711 25 31.068

7 222.1342 75 53.097

8 727. 14?Z 9780.57
S ZZ2.1603 117 108.497

10 222.1733 107 129.719

11 22 .1864 113 137.679

12 222.1994 99 125.719

13 222.21l5 134 108.497

14 717..Z7s5 10? 80.557

15 Z2Z2.z3b[ 59 53.097

IG 222.2516 33 31.e68

17 227.2647 8 16.137

18 222.2777 6 7.441

19 ?ZZ.2908 4 3.046

20 222.3039 1 1.107

?1 222.31G9 0 .357

MEAN VA!tiJ= 272.1864

STANDARD DEVIATION=  .0378

COEFF OF SKEWNESS= -. 0200
COLIF OF KIIRTOSIS= 2.6550
CilI SUIJAHED 53.2003
MEDIAN X VALUE= 22Z.1864
CELL UID[H= .013053
PLOT RANGE =  .7741
SUM ACTlAl -1000
SUM EXPECTLD = 9bg9.7790

"7.1PERCENT OF DATA LIES BETWEEN 222.1603 AND 22.2125



Single Pulse PRI Sampled Data - P4SRRD

The statistical results of the single pulse Pill sampled data P4SRRD

are presented on the next three pages. Histogram time plots, histograms,

and statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this PRI data set.



OtIT-OF-RAN5E (,Filfi P-ONTS= 0 Polifk3

I~ T'

LIL

IF NlI S CJ . 4 ' -A9 lqj~
If- Ni- '7 Cu-.?Q7Iif7.
IF 14 1 9 CU- .0775!i'S --thj'3

I V Nl- 13 CU 0 0~17G91,30 1)9?23
IF- N I is C. W- 0~ 161 J 3 -3 2 - -.33
IF N I - 17 Cj .014 L3R.' 31, ,U411I71
IF Ni= 19 tu 0 b I~ LXE~K l'-J/B94
IF NI 1 (u' C= .01 l1 SiC jBC-iE 34
IF NI- Z3 CW= .O1lO7bLSAbI J
I F N1 m 5 Cw- .~~ 9~9~G
IF Nin 27? CUm .0H, 15 I GL, 104 liI

i. 1 , V 1 00C I
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FILE /HDAT8/P4SRRD OJ

PLOT MIN- ZZZ.O516 PLOT MFAX- 222.3257

DATA MIN- ZZZ.0660 DATA MAX- 222.3140

CELL # CENTER # SAMPLES EXPECTED

1 ZZZ.0581 0 .455
2 222.0712 1 1.342

3 222.0942 0 3.530 '

4 ZZZ.0973 1 84.86
5 222.1103 10 17.359
1 222. 1734 35 32.4S5
7 222. 1364 71 54.156 ,
8 222. 1495 129 80.645
9 ZZZ.IG26 108 107.180
10 222.1756 122 1Z7.I?5
11 222Z. 1887 95 134.S67 -

12 222.2017 95 127.125
13 222.2148 98 107.180

14 222.2278 108 80,645 r" .. ,
15 Z22.2409 68 54.155

16 222.2539 39 32.455
17 222.2670 7 17.35, " •
18 222.2800 5 8.286
19 222.2931 5 3.530 *.I.'

Zo ZZ2.3061 Z 1,342

21 222.192 1 .455

MEAN VALUE- 22Z.1887
STANDARD DEVIATION- .0387 ."

COEFF OF SKEWNESS- 4.1977 .-* *
COEFF OF KURTOSIS- 2.4798 .1
CHI -SOUARED- 91.9906
MEDIAN X VALUE- 222. 1887
CELL WIOTH- .013053
PLOT RANGE- .274)
SUM ACTUAL- IWO

SUM EXPECTFD= 939.6270
52.0PERCENT OF DATA LIES BETWEEN 2Z2.1626 AND 222.Z148 -
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APPENDIX E

INTRODUCTION

ELINT parameter test results are contained in this appendix for the V

averaged frequency parameter associated with the HOOD radar. Th(!se

measurements were performed with the Microwave Counter. The single

pulse frequency data sets are labelled:

P4RFA

.mP4$1RFRlu :

P 4 R F C

P4jRFD

'.- "

I •.~ '

'1-~



Average Frequency Sampled Data - P4RFA

The statistical results of the frequency sampled data P4RFA are

presented on the next three pagrs. Histogram time plots, histograms, and

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this frequency data set. Z-
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rif'1MI /11I I0f9UP4141 H5M I (II II Mt I 14; 1. 1:A I'/fI1/ 14

MAx VALUE-1490C.9800 MIN VIL U1 IbS. 870 RANUE= !.11
SIGMA- .272 1
COEFFICENT OF SKEWNESS- -. 1i200

COEFFICIENT OF I(LRTflSm 2.187Z
OUT OF-FlANGE OATA POIN'lS= 0 POINTS

1~ 
A .

I

IF f~~~- -3333331.

I N I = li C..------------.-----..--

IF ~ ~ ~ - -41 13 U---...3. .4. .1. .3.-41Ze

IF N1- 17 CU- .0124333176498It

Ir NH 19 CU- 0',7cJ99 )3l c-9I13U
IF Ni- 17 CU-: .0 ;:94 GS'4 8 01

N1 I197 CU' .0~4 87C089 ;31IG 1)

IF tj1 I25I CU= .04 43999 ug SH , Cz
r r." U 7 CW= .11 1 11 1 11 1 1 E,

lip, o~ rxi u 11u ijr 4 . R1MI I Ii L S

Ei ~ - ~ '
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FILE /HDflA/P4RFA

PLOT MIN=1490S.7210 PLOT MAX=14907.1487

DATA MI-1490S.87,Z DATA MAX=14906.9O00

CELL. # CENTER U SAMPLES EXPECTED

I 14909.0003 I IS.3G6

2 14305.9S89 104 50.436

3 14906.1174 118 117.876

4 14906.2760 a1 196.174

5 1490G.4346 374 232.476

6 1490G.S932 73 196.174

7 14906.7517 190 117.876

8 1490G. 9 1Q3 si $0.436

9 149,Z7.U8U9 0 15.366

MEAN VAt.UE=14906.4346
5 4J~ ,.!J )DEVIATION= .27Zl
CULi V Of SiE[U :SS-- -. 1200
COEFF OF KLJRTOS1S= 2.1872

Clil-SQUARIfl-- 362.3809
MLDIAN X VALLE14906.43 4 6

C I L UI0IFI' . 15FAb7
PLOI RNGE- 1.4271
SUM ACTtIAli.=1000
SUM EXPLCTED- 99Z.1798

Sbi.P[RC.[r 01: OFDtil, 1ILS UEfUEErJ 14906.77b0 AND14906.5932

E-5



Average Frequency Sampled Data - P4RFB

The statistical results of the frequency sampled data P4RFB are

presented on the next three pages. Histogram time plots, histograms, and

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this frequency data set.
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Average Frequency Sampled Data - P4RFC

The statistical rebu.ts of the frequency sampled data P4RFC are

presented on the next three pages. Histogram time plots, histograms, and C jI

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this frequency data set. .
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Average Frequency Sampled Data - P4RFD

The statistical result, of the frequency samp",d data P4RFD are

presented on the next three pages. Histogram time plots, histograms, aind

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this frequency data set. -
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APPENDIX F

INTRODUCTION

ELINT parameter test results are contained in this appendix for the

averaged pulsewidth parameter associated with the HOOD radar. These

measurements were performed with the Microwave Counter sensor. The

pulse data sets are labelled:

P3 P WA
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Average Pulsewidtl Sampled Data - P3PWA

The statistical results of the average pulsewidth sampled data P3PvA

are presentcd on th' next three pnges. Histogram time plots, histograms,

and statistical enalysis are presented.

The tebt results section of this report contains summary statistical

information associated with this pulsewidth data set.
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i- 1 1 L !l ILJd, P 31Wrl

Pt01 MI N- 2 23.5"Y PL0I MAX =  2Z !£ 5 14 E.

I( iI MiirJ 23.7 (ITA IX 2'.4. 00 .

CELL Vt CENIER 9i SAMPLES EXPECTED

1 23.6220 0 1.387

2 223.7109 3 9.099

3 223.7998 37 39.309

4 22 3. 887 130 111.790

7 L 3. 9T77 241 209.291 
-.. "

6 2?4.0 c lb ,  240 2S7.949

7 ZZ1.1554 !t60 209.Z91

11 2,4.2413 119 111.790 w. .',

9 -5L.3 3, 39.3, "

11 . .- 09 3 1.387

MEAN VAL (Ir 274.066F
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Average Pulsewidth Sarniple D ata - P3PB

The statistical results of the average pulsewidth sampled data P3PWB

are presented on the next three pages. Histogram time plots, histograms,

and statistical analysis are presented. --

The test results section of this report contains summary stati.tical

information associated with this pulsewidth data set.
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APPENDIX GAI

INTRODUCTION

ELINT parameter test results are contained in this appendix for the

single pulse frequency parameter associated with the PPS-6 radar. These

measurements were performed with the IFM sensor. The single pulse

frequency data sets are labelledIN

P1 SN ABC D

P1SNC DEE



Frequency Sampled Data - PISNABCD

The statistical results of. the single pulse frequency sampled data ,k

PISNABCD are prfsented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contain summary statistical

information associated with this frequency data set.
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FILENArIE/HDATD/PISNABCD START TIME IS14:02:l09S/09/16
MEAN- 407.4023
MIAX VALUE- 408.6380 MIN VJALUE- 406.9300 RANGE- 1.71 .SIGMOA- .2252
COEFFICENT OF SKEUNESS- 4.4003
COEFFICIENT OF VURTOSIS- 4.4337
OUT-OF-RANGE DATA POINTS- Z POINTS

*41STOGAM TI:PLOT A

-5 SIGnR

PELATIVE TIME

I F S1 CWJ- .31496800000042
I F Ni- 7 CU- .Z?4977142GS7443
iF Ni- 9 CU- .17498Z2ZZZZZ~cS
IF NI- 11 CU- .143167272727463
IF Ni- 13 CU' .121141S384617
IF Ni- 15 CW- .1049093333334 '17
IF Ni- 17 CU- .0926376470589469
IF Ni- 19 CU- .0828863157895841
IF Ni- 21 CU- .07499Z38095248(b9
IF Ni- 23 CU- q)684713043479173
IF Ni- 2S CU- .0629936000000839
IF Nim 27 CU- .0583274074074851
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FILE /HDATD/PSNABCDN

PLOT MIN- 406.3899 PLOT MAX- 408.4147 02.1
DATA MIN- 406.930 'DATA MAX- 408. 48

CELL # CENTER # SAMPLES EXPECTED
I 406.6s24 0 .136
2 406.7273 0 4.475
3 406.9523 54 54.187
4 407.1"7,3 zo 241.970 "
S 407.40Z3 544 398.461

6 407.6773 130 241.970
7 407.8527 50 54.187
8 408.0772 8 4.475

9 408.30ZZ 3 .136 .

MEAN VALUE- 407.40Z3
STANDARD DEVIATION- .Z252

COEFF OF SKEWNESS- ..4003
COEFF OF KURTOSIS- 4.4337

CHI-SQURRED= 177.6337
MEDIAN X VALUE- 407.4023 VN'
CELL UIDTH- .224977
PLOT RANGE- 2.0248

SUM ACTUAL- 997
SUM EXPECTED- 999.9969

76.3PERCENT OF DATA LIES BETWEEN 407.1773 AND 407.40Z3 --

I;i
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Single Pulse Frequency Sampled Data - P1SNCDEF

The statistical results of the single pulse frequency sampled data

PISNCDEF are presented on the next three pages. Histogram time plots,

histograms, and statistical analysis are presented.

The test results section of this report contain summary statistical

information associated with this frequency data set.
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F ILENAME/HDATD/P ISNCDEF START TIME IS14:09:398S/09/i5%
MEAN- 407.1174
MAX VALUE- 408.Z200 MIN VALUE= 406.656Z RANGE- 1.56
SIGMA- .1723
COEFFICENT OF SKEUNESS- 4.7518
COEFFICIENT OF KURTOSIS- 5. 1488

OUT-OF-RANGE DATA POINTS- 2POINTS

488.84 .

FELF(TIvE TIMlE

IF Nl- S CW- .23875999999931
IF NI- 7 CW" .17054ZOS7142371
IF Ni- 9 CW- i3Z6444444440E,7 4
IF Ni- i1 CW= .108527272726964
IF NI- 13 Wu~ .09iB3076SZ305077 %
IF Ni" 15 CU- .07958666666644%
IF Ni- 17 CU- .0702 2352 94 115647
IF Ni- 19 CW= 062 8 315789 47189 S'NI
IF Ni- 21 Cu- .05684761ge~47457i 1*
IF Ni- 23 CU- . 0519e4 34 7 8? 9 3 91
IF Ni- 2S CU- .047761999999864
IF Ni- 27 C'W" .044Z148148146889
HPLOT EIXLU~i. i i 4.30MINUTES.

,Hj~r/ I INrt

.10 .104
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FILE /HDATD/PISNCOEF

PLOT flIN= 406.4120 PLOT MAX- 407.8Z29
DATA MIN- 406.6562 DATA MAX- 407.8500

CELL # CENTER # SAMPLES EXPECTED

1 406.4663 0 .199

2 406.5748 0 1.767

3 406.6833 3 10.S52

4 406.7919 40 4Z.173

5 406.9004 143 113.661

6 407.0089 184 206.043
7 407.1174 384 251.231
8 407.Z260 135 206.043

9 407.3345 60 113.661
10 407.4430 Z6 42.173
11 407.9515 8 10.525
Iz 407.6601 7 1.767

13 407.7686 0 .199

MEAN VALUE- 407.1174
STANDARD DEVIATION- .1723
COEFF OF SKEWNESS- 4.7519
COEFF OF KURTOSIS- 5.1488

CHI-SQUARED- 159.89Z3
PiED 1 AN X VALUE- 407.1174
CELL WIDTH- .108527

PLOT RANGE- 1.4109
SUM ACTUAL- 990

SUM EXPECTED- 999.9681
57.8PERCENT OF DATA LIES BETWEEN 407.0089 AND 407.1174

(:-?'



APPENDIX H

INTRODUCTION

ELINT parameter test results are contained in this appendix for the

single pulse pulsewidth parameter associated with the PPS-6 radar. These

measurements were performed with the Microwave Counter sensor in the

single pulse measurement mode of operation. The single pulse frequency

data sets are labelled

PlSPWA '

P1 SP WB

PlSPWS

PlSPWD

%1



---------

Sngle Pulse Pulsewidth Sampled Data - P1SPWA

The statistical results of the single pulse pulsewidth samplec data PISPWA

are presented on the next three pages. Histogram time plots, histo-R'ms, and

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth date set. Y
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FILIENAME/HOATO/PISPUA START TIME 1S16:i4;4985/09/i5
MEAN- 3N5.3760
MAX VALUE- 314.000 MIN VALUE- '304.000 RANGE- 10.00
SIGMAa 1.4614 

i

COEFFICENT OF SKEWNESS- -. 1849
COEFFICIENT OF KURTOSIS- 3.081S
OUT-OF-RANGE DATA POINTS- 0 POINTS

HSTryo1Tj POT

TI

-5 S~IM

FELATIVE TINiE

IF NI- 5 CU- 2
IF Ni- 7 Cu* 1.42857142857143
I F Ni-S9 CU- 1111Ii111
IF Ni1- 11 CW- .909090909090909
IF Ni- 1: CW- .769230769230769
I F NI- IS CU- .666666666666667
I F NI- 17 CU- .5882352S4117647
IF NI- 19 CU- .5Z6315769473684
IF NI- 21 CU- .476190476190476
IF NI- 23 CWJ- .434782608695652
IF Ni- 25 CU .4
IF 141- 27 CU- .37037037037037
NPLOT EXECuilUN TIME- 4.Z8MINUTES.

HISTOGR~~g FOR 0URlPLES

515AO/I

A~

302,376 MiA". 306 37e 1E.37C
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FILE /HFIfTO/PISPWA

PLOT MIN- 302.3760 PLOT MAX- 316.3760
£4TA MIN- 304.00 DATA MAX- 314.0 00

C "LL # CENTER SAMPLES EXPECTED
1 303.3760 7 .107

2 305.3760 40 1Z.328
3 307.3760 335 Z12.73Z
4 309.3760 515 549.7Z6
5 311.3760 107 212.73?
6 313,3760 1 IZ.328
7 315.3760 ( .107

MEAN VALUE- 309.3760
STANDARD DEVIATION- 1.4SI4

COEFF OF SKEWNESS= -.1849

COEFF OF KURTOSIS- 3.0815

CHI-SQUARED- Z31.14Z8
MEDIAN X VALUE- 309.3760

CELL WIDTH- 2.000M--
PLOT RANGE-14.0OW

SUM ACTUAL-1000

SUM EXPECTEO-1000.0608

85.1PERCENT OF DATA LIES BETWEEN 307.3760 AND 309.3760

h-ili



Single Pulse Pulsewidth Sampled Data - PISPWB R

The statistical results of the single pulse pulsewidth sampled data P1SPWE3

are presented on the next .hree pages. Histogram time plots, histograms, and

statistical analysis are :esented.

Thc t- st results section of this report contains summary statistical

inomtopsoitdwt hspleit aast
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'2l
NAM~~D~I SPUB START TIME ISI6:ZS:Z785/09/ 15

MAX VALUE- 314.000 MIN VALUE- '304.00W0 RANGE- 10.00
SIGMA- 1.3887
COEFFICENT OF SKEWNESS- -.Z371
COEFFICIENT OF KURTOSIS- 3.1611
C'jT-OF-RANGE OATh POINTS- 0 POINTS

HISTOMAMrTitle PLOT .,."
/HF !TD/PI W S - -' ,

323.26,HS~~PC

%

0

_! s I GiA

IF NI- 5 CU- Z
IF NI- 7 CW- 1.42857142857143
IF NJ- 9 CU- 1.11111111111111
IF NI- 11 CU- .909090909090909
IF NI- 13 CU- .769230769230769
IF Ni- IS CW- .666666666666667
IF Ni- 17 CW- .58823S294117647
IF NI- 19 CU- .5Z6315789473684
IF NI- 21 CU- .476190476190476
IF Ni- Z3 CW- .43478Z60869S652
IF NI- 25 CU- .4 YJj
IF NI- Z7 CU- .37037037037037

0..'.

Ai .d'

it- "/-
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FILE /HDATD/P I SrWB

PLOT MIN- 302.3680 PLOT MAX- 316.3680

DATA MIN- 304.0000 DATA MAX- 314.0000

CELL # CENTER * SAMPLES EXPECTED
1 303.3680 1 .051

z 305. 3680 39 9.074
3 307.3680 3z5 Z03.678 x-"

4 309.3680 546 574.542
5 311.3680 88 203.678
6 313.3680 1 9.074
7 315. 3680 0 .051

MEAN VALUE- 309.3680 .,
STANDARD DEVIATION- 1.3887
COEFF OF SKEWNESS- -. 2371 "
COEFF OF KURTOSIS- 3.1611
CHI-SQUARED = 263.044Z
MEDIAN X VALUE- 309.3680
CELL WIDTH- Z.000000
PLOT RANGE-14.00 4'h
SUM ACTUAL-1..
SUM EXPECTED-lOGO. 1471

87.ZPERCENT OF DATA LIES BETWEEN 307.3680 AND 309.3680

,'-.4
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Single Pulse Pulsewidth Sampled Data - PISPWC

The statistical results of the single pulse pulsewidth sampled data P1SPWC

are presented on the next three pages. Histogram time plots, histograms, and

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.
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NRM jDgPSPWC START TIME 1S16:3S:l185S/09/iS

MAX VALUE= 314.O00 MlIN VALUE- '304.0000 RANGE- 10.00
SIGMA- 1.5170 L
COEFFICENT OF SKEWNESS= - .1263
COEFFICIENT OF KURTOSIS- 3.1634
OUT-OF-RANGE DATA POINTS- 0) POINTS

HISTO "m1 TIM PO

2S4.A0.

IF - - - - - 5 W

IF Nl IL-14074B71
-F N) IW

IF Nl I CW . HH9030990.,
IF Nl 13 ~i- 76BL'076*3076

IF Ni- ZS C- .4
IF Ni- 77 CU- 1.3703703737(3

IFLO EXE CUINTIE .'9 20MINU090

IF Ni- 13 CU- .7I F30761021769 wLs.
1H[WiTPl F,

IF Ni-15 CW .6S5 6666
IFQ- Ni 7C-.88324 74

IF~' NI 19 M.~ .5 178438
IF~Ri Ni-l04 21o CI 46907 07

IFNi 2 C- 437860696Y
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FILE /HDATD/P1SPWC

PLOT MIN- 30Z.SGBO PLOT MAX- 316.5680
DATA MIN- 304.00 DATA MAX- 314.0000

CELL # CENTER # SAMPLES EXPECTED

1 303.S680 2 .211
2 305.5680 35 16.265

3 307.5680 Z96 ZZ0.S59
4 309.5690 617 S25.952

S 311.5680 144 ZZ0.S9

6 313.5680 6 16.265

7 315.5680 0 .211

MEAN VALUE- 309.5680

STANDARD DEVIATION- 1.5170
COEFF OF SKEWNESS- -. 1263
COEFF OF KURTOSIS- 3.1634
CHI-SQUARED- 95.9740

MEDIAN X VALUE- 309.5680
CELL WIDTH- 2.000000
PLOT RANGE-14.0000

SUM ACTUAL-100
SUM EXPECTED-IW.0224

81.BPERCENT OF DATA LIES BETWEEN 307.5680 AND 309.5680

H-1-



Single Pulse Pulsewidth Sampled Data - PISPWD

The statistical results of the single pulse pulsewidth sampled data PISPWD

are presented on the next three pages. Histogram time plots, histograms, and -

statistical analysis are presented.

The test results section of this report contains summary statistical

information associated with this pulsewidth data set.
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;JAMSVD .T/ ISPUD START TIMlE IS16:42:3ZBS/Q09/iS P

MAX VALUE. 326.00 MIN VALUE- 31Z.00 RANGE- 14.00
SIGMA- 2.0799 A

COEFFICENT OF SKEWNESS- -.ZO80
COEFFICIENT OF KURTOSIS- Z.9956
OUT-OF-RANGE DATA POINTS- 0 POINTS

HISTOGPAIT I1 PLOT-'HDRTD PI SLO

~.°, .4

.5 SIGMAP

"r %', \,**

-5 SIGMA ,.

PELATILC TIME 
" "

'

IF NI- S CW- 2.8
IF NI- 7 CW- 2
IF Ni- 9 CW- I.$5555555555G6
IF NI- II CU- 1.27277Z72'7727-
IF Nl- 13 CW- 1.0769230769Z308
IF Ni- 15 CW- .933333333333333
IF Ni- 17 CU- .8Z3529411764706
IF NI, 19 CU- .736842105Z3158
IF NI- Z CW- .666666666666667
IF Ni- Z3 CW- .60869S6521"73913
IF Ni- ZS CW- .S6
IF NI- 27 CW- .SI8S18585I8S18
HPLOT EXECUTION TIME- 5.7OMINUTES,

HISTOGRM FR MPL.S/ HDRD/ lP "W %% SP

364 A

/ .

r -7

310.044 KJjAw- 39 0440 328.C44
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FILE /HDATD/PISPWD

PLOT MIN- 310.0440 PLOT MAX- 328.0440

DATA MIN- 31Z.O0O DATA MAX- 326.O0

CELL # CENTER * SAMPLES EXPECTED
1 311.0440 Z .23S
2 313.0440 27 5.982
3 315.0440 126 60.363
4 317.0440 317 241.609
s 319.0440 364 383.613

6 321.0440 149 241.609
323.0440 14 60.363

8 325.0440 I 5.98Z
9 3Z7.0440 0 .235

MEAN VALUE- 319.0440

STANDARD DEVIATION- 2.0799
COEFF OF SKEWNESS- -.Z080
COEFF OF XURTOSIS- 2.9956
CHI-SQUARED- Z58.47S4
MEDIAN X VALUE- 319.0440

CELL WIDTH- 2.0000W
PLOT RANGE-18.0 ,
SUM ACTLIAL-1000 '"-
SUM EXPECTE)- 999.9926

68.ZPERCENT OF DATA LIES BETWEEN 317.0440 AND 319.0440

p,
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